The intensive use of land for agriculture and animal breeding has led to an increase in the 33 eutrophication of lakes, estuaries and rivers, and the contamination of underground water 34 reservoirs as a result of the presence of nitrogen, phosphorus and carbon compounds. The 35 continuous increase in the nutrient concentration in different sources of water has led to the 36 introduction of strict regulations for the control of the disposal of nitrogen and phosphorus in 37 different regions. [1] [2] [3] [4] [5] [6] Many wastewater treatment systems do not allow the removal and recovery 38 of nutrients, and final effluents are disposed containing nitrogen and phosphorus compounds. 39 Different methods have been developed for removing ammonia nitrogen from sewage, 40 agricultural and industrial wastes. Among the most widely used methods for removing ammonia 41 from wastewaters are air stripping, ionic exchange and biological nitrification/denitrification. 42 Many researchers concluded that ion exchange is a very promising technology for ammonia 43 nitrogen removal, because of the low investment involved, the appropriateness in extreme 44 climatic conditions (low temperature) and the small area needed for the process. [7] [8] [9] [10] [11] [12] 
45
Ion exchange using different types of natural and synthetic zeolites has been widely 46 employed for ammoniacal nitrogen removal. [13] [14] [15] [16] Zeolite samples with a maximum weight of 0.5 g were digested in a microwave oven (CEM 102 Corporation-MDS 2000). Afterwards, the sodium and ammonium contents of the liquid were also 103 determined. This treatment aimed to characterize the zeolite after its regeneration. in fixed bed ion-exchange columns using natural zeolite coated with Manganese oxide (MOCZ).
135
The column could be used for at least four adsorption-desorption cycles using the above-136 mentioned NaHCO 3 solution concentration.
[29] Loadings of 7-8 BV/h of a regenerating solution 137 of NaCl were also used for eliminating more than 95% of adsorbed ammonium ions in bench-138 scale packed zeolite columns. The adsorption-regeneration time ratio was approximately 5:1.
[30]
139
In all systems studied in the present work, the first two-hour operation appears to have a expressing the average ability of the species to make headway in any given direction. Limited 158 data are also available on the rates of some metal exchanges on zeolite, in terms of diffusion 159 coefficients.
[32]
160
Based on the results obtained in the present work, the values of the diffusion coefficients 161 were determined for all conditions studied according to the model described previously by 162 Roque.
[31] These values were summarized in Table 1 . For a same hydraulic loading, the diffusion 163 coefficient corresponding to the lowest NaCl concentration (2M) was always higher than that The values of the diffusion coefficients obtained in this work were somewhat higher than 167 those obtained in the lead uptake process by using clinoptilolite with particle sizes in the range of 168 0.02-0.045 cm.
[31] 169 8 while at 8 BV/h the required operation time was more than three times higher. As a consequence, 174 the required NaCl consumption was higher as the operation time increased. 
